Background: Coma occurring in the course of an illness, irrespective of cause, traditionally implies a poor prognosis and many factors may determine its outcome. These factors must be identifi ed and possibly stratifi ed in their order of importance. This research seeks to identify these factors and how they infl uenced the outcome of non-traumatic coma in our environment. Methods: Two hundred consecutive patients, aged 18-79 years who met the inclusion criteria, the Glasgow coma scale (GCS) score of <8, history and physical fi ndings suggestive of medical illness, no head trauma or sedation, were recruited into the study from August 2004 to March 2005 at the University College Hospital (UCH), Ibadan, after obtaining institutional ethical clearance and consent from patients' guardians. Detailed history of illness including the bio-data and time to present to the hospital and treatments given were noted. Thereafter, the clinical course of the patients was monitored daily for a maximum of 28 days during which the support of the family and/ or the hospital social welfare was evaluated. Results: During the 8-month period of the study, 76% (152) of the patients died while 24% (48) survived. The following factors were associated with high mortality rate: inability to confi rm diagnosis (100%), poor family support (97.1%), delay in making a diagnosis within 24 h (85.4%), poor family understanding of disease (84.1%), need for intensive care admission and management (83.3%), poor hospital social welfare support (82.4%), presentation to UCH after 6 h of coma (76.7%), and referral from private health facilities (75.7%). Others include substance abuse (100%) and seropositivity to HIV (96%) and hepatitis B surface antigen (92%) antibodies, among others.
Introduction
For hundreds of years, scientists have tried to make sense of why diseases occur at certain times, in certain places, and in certain people. Some earlier studies had suggested that supernatural events caused sickness, whereas others such as hippocrates related it to lifestyle and environmental conditions. The modern view of disease cauzation relies on multifactorial explanations. It is now recognized and accepted that particular agents of disease such as micro-organisms, dietary substances, and the likes interact with many social factors, such as poverty, ignorance, and susceptible lifestyles such as alcoholism, smoking, homosexuality, and lack of exercise, to cause disease. [1] The link between ill-health and socio-economic status was highlighted by reports of the National Cholesterol Education Program Expert Panel [2] and Greenwald et al, [3] which established the significance of social inequalities and poverty in the genesis of disease. It is quite simple to identify the relationship between the exposure to risk and an adverse outcome especially in infectious diseases. [1, 4] However, in chronic diseases such as cancer, metabolic, and heart diseases, it is less clear and even more ambiguous and complex when such illnesses result to coma. This is because, irrespective of cause, coma rarely lasts more than 2-4 weeks without an outcome, which can be either of the following: recovery with no disability, recovery with various degrees of disability, vegetative state, or death. [5] In these cases, it is difficult for clinicians to develop estimates of risks based on their limited experience. An individual clinician may perhaps see neither the resulting outcome following an exposure nor enough patients to determine which of many possible risk factors are the most important. [6] Through the use of case-control and cohort studies, (as in the present study), risk and prognostic factors can be determined, which will allow screening programs and health promotion strategies aimed at changing risk behaviors to be established. [4] According to the literature, socio-economic factors may contribute more to the outcome of non-traumatic coma than has previously been recognized. [7] These factors include socio-economic variables in the individual patients, their families, and the hospitals or health institutions. [8] The age, sex, and occupation of the patients are important social determinants of the behavioral pattern. The family as a support system and decision makers for the patients' health-seeking pathways or behavior appears to be relevant, just as the hospital structure and mode of intervention, measured in terms of time and quality of medical intervention and social support for the indigent patient. [8] The early recognition of patients who may require aggressive therapeutic measures is important, since animal and human studies have proved that early intervention results in better outcome. [9] With good and quick medical intervention, many patients now survive illnesses which would previously have proved fatal, especially those associated with acute failure in one bodily system or another. [10] Coma occurring in the course of an illness, irrespective of cause, implies a poor outcome, and physicians and families of comatose patients often have to make difficult decisions as they consider whether life extending care will achieve desirable outcomes. [11] Health care planners also need to know the outcome of intensive care and other life-support services offered to comatose patients, for the purposes of planning and resource allocation. [12] These decisions and knowledge will be easier if information is available on what happened to previous cases of same kind. This research therefore seeks to identify these and other social factors affecting the outcome of non-traumatic coma in our environment.
Materials and Methods
This was a prospective longitudinal study involving 200 adults (≥18 years) who presented to University College Hospital (UCH) Ibadan with strictly defined coma [Glasgow coma scale (GCS) score of ≤ 8], excluding patients with head injury or other causes of surgical coma. This was done with the permission of the Institutional Research Committee of UCH and the consent of the patients' relatives. The patients were first evaluated in the accident and emergency (A and E) unit on presentation before transfer to the intensive care unit or medical ward as the condition of the patients demanded. The relevant history of the illness was taken, especially the sociodemographic characteristics, interval between the onset of loss of consciousness and presentation to UCH, mode of presentation (referred or brought direct from home). Thereafter, the clinical course of each patient was monitored daily for a maximum of 28 days [5] during which the following were noted: the quality of clinical services rendered to the patients (onset of resuscitation, interval between presentation to A and E and diagnosis and/or treatment, availability of relevant diagnostic/investigative tools, nursing care, skin/oral/perinea care, catheter management, development of complications. The ability of the family to pay for relevant investigations and drugs was used to assess their level of support for the patient using an aggregate score of 100% from five parameters: payment for laboratory investigations, procurement of drugs, payment of physiotherapy fees, payment of other hospital charges, and availability of at least one relation on demand. The same parameters were used to assess the level of hospital social welfare support for indigent patients (in this case, availability of at least one relation on demand was replaced by patient seen by one social worker at least two times per week of stay). A self-administered close ended questionnaire was used to assess both the family and guardians' understanding of the patient's illness. This was scored using the University of Ibadan examination marking scheme. On the 28th day of hospital stay, the outcome of patients' illness was defined in terms of death or survival [5] and data were then subjected to frequency distribution, chi square, and multiple response analysis using the Statistical Package for Social Sciences (SPSS) version 10.0.
Results
One hundred and fifty-two of the 200 patients studied died giving an overall mortality of 76%. There was an overall male predominance of 66% (132) over the females' 34% (68). However, the difference between the respective mortality rates of 78.8% and 70.6% was not of statistical significance (χ 2 =1.65, P>0.05). The mean age of all the patients was 50+18 years, the males being slightly but insignificantly younger (49.5+16.1 years) than the females (50.9+20.9 years). (t= −0.514, P>0.05). Mortality was highest in the 40-59 age group with 80.5% followed up, respectively, by the > 60 years old (76.5%) and <39 years old (69.1%). Again, there was no statistically significant difference in these mortality rates.
Occupational distribution showed that the selfemployed (made up of small scale businessmen, traders, artisans, taxi drivers, commercial motorcyclists, farmers, clergymen) constituted 52.5% of the study population, followed by the unemployed (students, housewives, the retired/or disengaged from service/job) who constituted 28.5% and lastly the public/civil servants who made up the remaining 19%. The mortality rates, however, showed that the self-employed had the highest rate of 81% followed by the public/civil servants with 79% and the unemployed with the lowest rate of 65% (χ 2 = 5.45, P = 0.66).
Although Christians (62%) were more than Moslems (38%) among the study population, religious affiliation did not have any significant impact on outcome (χ 2 = 0.07, P=1.2). The impact of ethnicity could not be assessed, as 95% of these patients were Yoruba, while the other 4.5% were from other Nigerian tribes and 0.5% Senegalese.
Generally, mortality was higher (76.7%) in the 45% (90) patients who presented after 6 h than the 55% (110) who were brought within 6 h (63.2%), although the difference was not statistically significant (χ 2 =2.45, P=0.12). 32.5% (65) of the patients who presented after 6 h were referred from primary and secondary health facilities with a mortality rate of 89.6%, while the other 12.5% (25) brought in directly from their homes had a mortality rate of 68.7% (χ 2 =1.00, P=0.00).
Although 99% of the patients had resuscitative measures started < 1 h on presentation to the accident and emergency (A and E) unit, this did not translate into lower mortality as 75.5% of them died (χ 2 = 0.749, P =0.382) [ Table 1 ]. Mortality was worst in patients admitted into the intensive care unit (ICU) (83.3%), followed by those in the (A and E) unit with 80% and lastly 75.1% for patients admitted into the medical wards, although the differences were not statistically significant (χ 2 =0.464, P=0.793). Mortality was higher (85.4%) when diagnosis was delayed beyond 24 h than when it was confirmed before 24 h (73.6%), although the difference was also not statistically significant as more than two-third (79.5%) of the patients had their medical condition diagnosed within 24 h (χ 2 = 2.48, P = 0.115) [ Table 2 ].
All 17.5% (35) patients who had no investigations died (100% mortality), while the remaining 82.5% (165) who had some or all relevant investigations had a mortality rate of 67.3%. This difference was statistically significant (χ 2 =14.04, P = 0.000). This is shown in Figure 1 .
Family support had a strong influence on outcome (χ 2 =27.07, P=0.000). The mortality rate of 56.8% in patients who had excellent family support was lower than 86.1% and 97.1%, respectively, for those who had good and poor family support [ Table 3 ].
Similar significant results on outcome were also seen with family knowledge of the cause of coma, χ 2 =7.84, P=0.02 [ Table 4 ], as mortality was highest (84.1%) in patients whose family members had the least knowledge and lowest (64.8%) in those whose family members had excellent knowledge. The effect of hospital social welfare service support on coma outcome in Table 5 showed that the highest mortality rate of 82.4% was seen in patients who were offered <50% support, followed by 75% in the many others who for various reasons could not have access to the hospital support system, although the mortality rate in the very few (2%) who were offered excellent support was also high (χ 2 =0.591, P=0.74).
The mortality rate was found to be higher in patients with high-risk lifestyle behaviors/disease-promoting factors than those without these attributes. For instance, substance abuse (marijuana, tobacco, cigarette smoking) was associated with a mortality of 100%, HIV with 95.2%, hepatitis B surface antigenemia (92.3%), hyperglycemia (86%), hypertension (83.1%), alcohol abuse (82.4%), and obesity with 64.3%. This is shown in Table 6 .
Discussion
Age has been identified in many studies as a strong prognostic factor in coma of any etiology. In the Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments (SUPPORT), age of 70 years or older was one of five clinical independent variables associated with 2-month mortality in non-traumatic coma. [13] A study involving 562 patients identified infancy and age above 50 years as strong predictors of poor outcome in acute meningococcemia. [14] Other studies on acute hepatitis, [15] cerebrovascular [16] and cardiovascular [17] diseases corroborated the effect of extremes of age on coma outcome. In this study, the age group 40-59 years had the highest mortality rate of 80.5%, followed closely by the age group ≥60 years with 76.5%, and lastly by the ≤39 years age group with 69.1%. Although this result was contrary to expected trends, the difference in the mortality rates was not statistically significant and may have been a reflection of the proportional size of the age groups that were 38.5%, 34.0% and 27.5% respectively.
Many studies have reported a higher male to female ratio in the risk factors and causes of medical coma at ages of 65 years and below except subarachnoid hemorrhage with a female preponderance. [18, 19] The result of this study has confirmed this trend. Many reasons have been adducted to explain this trend, especially in Africa. [16, 18] One of them is that males being the breadwinners have the resources to treat themselves, while the females must depend on the goodwill of the males to be brought to the hospital whenever they fall sick. Also, there is the tendency to care for the male child more than the female. Lastly, it is believed that males have more risky or disease promoting lifestyles than females and so are more likely to fall sick and present to hospital.
Socioeconomic status has been shown to contribute to geographical variations in the etiology and prognosis of coma. [8, 20, 21] In many developing countries, infections are the most common cause of medical coma, because the distribution of infectious agents parallels the poor socioeconomic conditions in these countries. [20] Apart from infections, factors such as ignorance and low literacy rate, non-availability of suitable drugs and medicines, self-medications and patronage of traditional medicine practitioners, overcrowding, delayed presentation to hospital and lack of money, or facilities for proper investigations and treatment contribute to high mortality in these countries. [20] [21] [22] [23] [24] Delayed presentation to hospital was a major factor in this study. About 45% of the patients were brought to hospital more than 6 h after onset of coma, and this group had statistically significantly higher mortality. Many of these patients (32%) were referred from private hospitals and other primary and secondary health facilities where they were first seen. Many of these patients presented to UCH with co-morbid illnesses and complications, hence the higher mortality. This also agrees with the observations of other workers, particularly with respect to stroke [18] and hypoglycemia [22, 23] especially in Africa. In some countries where many hospitals lack equipment for electroencephalogram (EEG) and other neurophysiologic studies, mortality from non-convulsive status epilepticus might be high since many cases would be unrecognized. In a Lusaka hospital, only 3 out of 33 patients whose cause of coma could not be found, due to the lack of proper investigative tools and intensive care facilities, survived. [23] In this study, although mortality rate was highest in patients admitted into the intensive care unit, it was not significantly different from the rates observed in patients either in the accident and emergency unit or on the medical wards. The reasons for this result may not be farfetched. All illnesses leading to coma portend a poor prognosis. High hospital charges, limited bed space, and no facilities for intensive care ensure exclusion of many who need these services and delayed resuscitation for the few patients who are privileged to access the care.
In this study, patients who had above 50% family support and were able to pay for some relevant investigations had a better outcome than those who had poor or less than 50% family support or failed to pay for investigations. This report is in consonance with those of Cullen et al. [9] and Jorgensen et al. [25] These studies suggested that less aggressive care for the elderly by family members and health care providers was responsible for poor functional outcome, while the presence of a spouse was a strong predictor of a good functional outcome in young patients with the most severe strokes. [25] High-risk lifestyle behaviors [2] such as cigarette smoking, alcohol and/or substance abuse, and physical inactivity when associated with diabetes mellitus, hyperlipidemia, homocysteinemia, hypertension, atherogenic dyslipidemia, visceral obesity, impaired fibrinolysis, and left ventricular dysfunction, individually and collectively, contribute to poor outcome in renal, metabolic, cerebrovascular, and/or cardiovascular events. It is, therefore, hoped that with the identification of many prognostic factors by this study supported by those of earlier studies, health care providers would be able to improve the outcome of coma. [26] 
Conclusion
This study has demonstrated that socio-economic factors such as gender, occupation, high risk lifestyle behaviors, late presentation or referral to hospital, late diagnosis and treatment, and poor family support contributed to poor outcome of non-traumatic coma. It is hoped that improvement, modification, or correction of these factors may improve coma outcome. For example, measures should be taken to improve the referral system from private health facilities, which are usually the first emergency port of call for many families. This could be done through continuing medical education and public health enlightenment campaigns. Hospital social welfare services should be strengthened to cater for the needs of indigent patients. Diagnosis of diseases may be faster if diagnostic tools that are accessible to the clinicians and affordable by the patients are made available in public hospitals.
